Enoyl-CoA hydratase. reaction, mechanism, and inhibition.
Enoyl-CoA hydratase (ECH) catalyzes the second step in the physiologically important beta-oxidation pathway of fatty acid metabolism. This enzyme facilitates the syn-addition of a water molecule across the double bond of a trans-2-enoyl-CoA thioester, resulting in the formation of a beta-hydroxyacyl-CoA thioester. The catalytic mechanism of this proficient enzyme has been studied in great depth through a combination of kinetic, spectroscopic, and structural techniques, and is proposed to occur via the formation of a single transition state. Sequence alignment and mutagenesis studies have implicated the key residues important for catalysis: Gly-141, Glu-144, and Glu-164 (rat liver ECH numbering). The two catalytic glutamic acid residues are believed to act in concert to activate a water molecule, while Gly-141 is proposed to be involved in substrate activation. Recently, two potent inhibitors of ECH have been reported in the literature, which result in the irreversible inactivation of the enzyme via covalent adduct formation. This review summarizes studies on the structure, mechanism, and inhibition of ECH.